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Introduction

Algae can influence the growth, survival, and reproduction of
organisms through the release of allelochemicals (Li et al.
2016). Allelopathy is a possible mechanism utilized by algae
to outcompete corals in reefs (Bonaldo and Hay 2014).
Invasive algae overtake coral-dominated habitats by tactics of
shading and smothering to cause a reduction in biodiversity
and coral cover (Rasher and Hay 2010). Corals that encounter
unfavorable conditions or change in environmental
surroundings, expel symbiotic algae living in their tissues
causing coral bleaching (Tagliafico et al. 2018). High levels of
algae can also cause a decrease in coral growth rate (Egan et
al. 2012). It is still unknown how increasing algal cover is
correlated with coral disease. It was hypothesized that Ulva
lactuca will cause Duncanopsammia axifuga bleaching and
inhibit growth through an allelopathic interaction.
Objectives:
• Obtain weight of D. axifuga during each week of study
• Obtain qualitative data by taking bleached area
measurements of D. axifuga
• Distinguish between the effects from allelochemicals and
effects from shading or physical contact

Methods

b

Experimental Setup
• A randomized block design was used with one replicate of each treatment in each
of five tanks (Figure 1, a)
• The treatments were control, algae (U. lactuca approx. 5 cm x 3 cm), and mimic
• The U. lactuca mimic was a green plastic tablecloth (5 cm x 3 cm) (Figure 1, b)
• The mimic was soaked in water for a few days before using it in the experiment
Variables Maintained
• D. axifuga was maintained under an 8-hour light and 16-hour dark light cycle
• A 10% water change was performed on all tanks each week
• Temperature was maintained between 21-22℃ in all tanks
• Salinity ranges were maintained around 35-37 ppt in all tanks
Data Collection & Analysis
• D. axifuga weight and pictures (qualitative data) were obtained each week
• Weekly pictures of D. axifuga were taken from each view (front, left, back, right)
• Data was analyzed using the ImageJ application to obtain percent bleached area
measurements of each D. axifuga by calculating healthy area that was not
bleached (Figure 2) and area that was bleached (Figure 3)
• Data was analyzed each week but only the data from the final week is presented in
the study

Figure 1. Experimental setup with all treatment groups. a) A diagram of
randomization of each treatment group in each tank. b) A picture showing the
mimic, clipped U. lactuca, and control as placed in the tank.

Figure 2. D. axifuga showing
no bleaching at the beginning
of the experiment.

Figure 3. D. axifuga showing
bleaching after 3 weeks. Blue
circle denotes area that is
bleached.

Conclusions

Results

An allelopathic interaction between U. lactuca and D. axifuga was not present
in the study. There were no effects of physical contact or allelopathic
interactions.

• There was no significant difference in the change in weight of D. axifuga between the different
treatment groups (Figure 4)
• There was no significant difference in the change in percent bleached of D. axifuga between the
different treatment groups (Figure 5)
• Allelopathic interactions can be highly species-specific in which a species of algae is more
allelopathic than the other dependent on growth rate and resource availability (Li et al. 2016)
Figure 4. Change in weight (g + 1 SE) of Duncanopsammia
axifuga in control, algae, and mimic treatment groups after 3
weeks. Repeated measures ANOVA showed no significant
difference between the treatment groups (GreenhouseGeisser corrected F1.019,4.075 = 0.551, p = 0.502).

Acknowledgements
Special thanks to Aidan Murphy for help with maintenance and Bob
Chmiel of Exotic Fish and Coral for donating D. axifuga. This work
was funded by the Sacred Heart University Biology Department.
Published by DigitalCommons@SHU, 2022

Figure 5. Change in percent bleached of Duncanopsammia
axifuga after 3 weeks. Legend shows different treatment
groups. Center line (median), x (mean), box (first and third
quartile), and whiskers (minimum and maximum). Friedman’s
test showed no significant difference between the treatment
groups (Q2 = 1.200, p = 0.549).
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Future Directions:
• Perform another study with different species of corals and algae
• Observe and record the impact of algae on coral polyp growth
• Measure coral photosynthesis to capture more subtle effects on the coral and its
endosymbionts
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